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Veroscan, Inc.
5085 W Park Boulevard, Suite 100

N4 A Plano, Texas 7&093-2007
Tel (972) 690-9494
NOTHING LEFT BEHIND Fax {972} 690-9495

September 18, 2007

BY HAND DELIVERY

Federal Communications Commission Fi ’LED/ACCEPTE
Attention: Julius Knapp, Chief S D
Office of Engineering and Technology P18 2007
Washington, DC 20554 ad"'a’g"mmumc

Hice of the Sepy Com""SSIOn
Re: Request for Waiver of Section 15.247(b)

Dear Mr. Knapp:

There is urgent public concern with patient safety in medical operating rooms, and
specifically, with complications caused when surgical items used during surgery, such as
disposable sponges, inadvertently are misplaced and left inside patien.ts.l Such events can be
followed by infection, disability, and even death.

Versoscan has developed a system that will improve patient safety significantly by
electronically counting and tracking sponges and other surgical items that commonly enter and
leave hospital or surgical center operating rooms during surgery. This system is depicted in the
attachment and recently secured an exemption from approval from the Food and Drug
Administration (“FDA™). Veroscan’s OR-acle system uses RFID technology operating in the
802-928 MHz ISM band and, except for a wand when used briefly for detection including a body

scan or around the patient, is compliant with the Commission’s Rules. When used in high power

! This problem figured prominently in the news last month when Medicare announced that it would not
pay hospitals the cost of treating conditions that result from an error such as this “that could reasonably
have been prevented”, and it is reported that private insurers are likely to make similar changes to their
coverage See August 19, 2007, New York Times, at:

h

&61—5070 (last vnslted on Aug. 31, 2007).
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detect mode (also referred to as body-scan mode), the wand is only used for a short period
(typically less than 2 minutes per measurement) during interim counts or as the operation is
being completed to ensure that no tagged item remains in the patient. This aspect is critical to
eliminating errors that threaten patient safety, but can be performed reliably only at a radiated
power that exceeds the limits of FCC Rule 15.247(b).

We therefore request a waiver of the power limits codified in Section 15.247(b)* for the
limited operation of the wand in the body-scan mode, subject to the safeguards and limitations
described herein. As demonstrated below, grant of the requested waiver would serve the public
interest, convenience and necessity by markedly improving the safety of patients undergoing

surgery. The wand:

(1) is automatically limited to a brief period (typically less than 2 minutes, but
never exceeding 6 minutes) for any single measurement period;

(2) is operable only within the confines of a fully-equipped hospital or surgical
enter operating room; and

(3) can be activated only by an authorized trained professional.
These aspects result in it being extremely unlikely that operation of this device would interfere
with another device or service outside the control of the facility in which the operating room is
located. We respectfully request prompt action on this request to permit this life-saving device

to be used in hospitals as soon as possible.®

247 C.F.R. § 15.247(b)(2006).

3 See A. Rogers, E. Jones, D. Oleynikov, Radio Frequency Identification (RFID) Applied to Surgical
Sponges (2007), attached.




AUTOMATED DETECTION SYSTEM CRITICALLY NEEDED IN OPERATING
ROOMS FOR PATIENT SAFETY

There is estimated to be more than 10,000 instances in the United States each year when
a foreign object accidentally is left inside a patient following conclusion of surgery. In an
estimated 70-80 percent of such instances the item is a surgical sponge. Many such instances are
followed by infection, disability, and even death. The cost to our healthcare system has been
estimated to exceed $4 billion, and as noted above at footnote 1, Medicare and private insurers
are moving to eliminate coverage for this type of operating room mistake. Eliminating this type
of error now is a very high priority, and Veroscan can provide the solution as sooﬁ as its
equipment is approved by the FCC.*

Currently sponges and surgical items used in operating rooms are manually counted upon
entrance to and exit from the operating room, and counts are reconciled at the end of the surgery.
The best manual procedures and counts, however, can be unreliable. Surgical staff changes
during extended operations and unforeseen events occur that require attention to other aspects of
the surgery, with the result that counts of sponges and other surgical items are temporarily
suspended. Sponges can be lost or new sponges rushed into the room during surgery without
being counted. The unfortunate result is that sometimes a sponge or another surgical item is Ieﬁ
inside the patient with serious consequences.

While optical bar codes have been introduced to try to minimize the problem, they have
proven to be insufficient. Bar codes require manual scanning and remain susceptible to
miscounts and lost items due to human error. In addition, items with bar codes are not detectable

when within a patient’s body.

* The FDA granted a Section 513(g) exemption from premarket notification [S10(k)] on August 6, 2007,
see attachment, which permits immediate marketing of this device.




Today procedures in hospital or surgical center operating rooms often call for the use of
X-Rays to avoid inadvertently leaving an item inside a patient. X-Ray technology, however, has
a less-than—desirgd success rate of only about 80 percent. In addition, as with all use of X-Rays,
radiation exposure is of concern for the patient’s safety and must be strictly limited. Non-
ionizing radiation, such as that used by RFID tags, is a much safer alternative.

VEROSCAN’S SYSTEM INCREASES SAFETY AND LESSENS ERRORS

To increase patient safety, Veroscan has designed an automated system employing RFID
technology for use in hospital and surgical center operating rooms. Our system will eliminate
human counting errors and enable safer and more effective detection of sponges and surgical
items in patients so that such items can be retrieved safely during the surgical procedure. The
FDA recently issued a Section $13(g) exemption from premarket notification [510(k)], which permits |
its immediate marketing. All aspects of our system also comply with the applicable FCC rules,
except the wand when used for a brief (but crucial) period of less than 6 minutes for any
measurement when in body-scan mode, including interim counts or at the end of surgery to do a
final check for any item inadv;ertently left in the patient or detection around the patient for any
missing item.

Veroscan’s system provides for automatic counting of sponges and surgical items in the
hospital or surgical center operating room, and a body-scan during interim counts or at the end of
surgery to ensure that no item is left in the patient. All functions operate within a complete
interdependent system, such that the body-scan mode cannot be initiated unless the scanning
wand is connected to the counting system and properly authenticated by a trained professional.
While the attachment depicts the entire system, a waiver of Section 15.247(b) is needed only for

the scanning wand, and only when it is used in body-scan mode for detection.




Veroscan’s system is designed to increase patient safety by dramatically lessening
opportunities for errors in hospital and surgical center operating rooms. The automated counting
system, less prone to human error, virtually eliminates miscounts and dramatically reduces the
time needed in the operating room to reconcile counts. Use of the wand for a body scan to
ensure that no sponge or other surgical item is left in the patient is both safer for the patient and
more reliable in detecting an item than today’s X-Ray option.

WAND OPERATION IN BODY-SCAN MODE

Operation of Veroscan’s wand is compliant with the FCC power limits in the normal
mode used to count items. However, the power must be increased to reliably detect objects
during a body scan. To ensure reliability in the critical body-scan mode, the wand must operate
with a maximum peak transmit power (conducted) of 25 watts at 25% duty cycle (6.25 watts
average power). Transmit time for this measurement typically is 2 minutes, and timers prevent
the high power mode from being engaged for more than 6 minutes per measurement. The wand
is constantly scanned downward over the area of interest when in body-scan mode, and the
antenna provides no more than 8 dBi gain directed toward the body.

In addition, to ensure safety, scanning must be initiated manually and only by authorized
personnel logged into the Veroscan system. Such personnel will be familiar with operation of
the wand. The system requires multiple levels of permission in order for the wand to operate in
the body-scan mode. When the body-scan mode is requested, all other scanning ceases and the
base command unit is configured into a unique wand detect display and begins to log time and
power, and initiates timers that will turn the mode off before 6 minutes is exceeded per

measurement. In addition, visual and audible alerts are initiated on both the wand itself and an




accompanying interrogator unit to ensure that all personnel know that the wand is in its high
power body-scan mode.

This system, with its safeguards, ensures that sponge and other surgical item counts are
automatically accomplished and that reliable checks may be made of a surgical patient to ensure
that no item is inadvertently left behind. Implementation of this technology and system will
substantially increase patient safety and can significantly decrease healthcare costs.
CONCLUSION

Accordingly, Versoscan respectfully requests waiver of the power and antenna gain limits
of Section 15.247(b) of the Commission’s Rules. Grant of this request will contribute
measurably to patient safety during surgery and can result in substantial savings in healthcare
costs. The design and protections built into this system limit its use to no more than 6 minutes
per measurement duriﬁg a surgical procedure, and prevent its use in any location other than
hospital or surgical center operating rooms where much higher-powered medical equipment
authorized under the Commission’s Part 18 rules also commonly is used. Timely grant of this
waiver therefore will demonstrably serve the public interest, convenience and necessity.

Please direct any questions or concerns to Veroscan’s outside counsel, David Siddall, at

Paul, Hastings, Janofsky & Walker LLP, DavidSiddall@paulhastings.com, (202) 551-1802.

Sincerely,

John P. Volpi
Chief Technology Officer
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Bupe 2 - Mr. Robert C. Hateh

I you have any questions regarding this Jetter, please contact Mr, Nell Ogden, Chief, General
Surgery Devices Branch, at {240} 276-3600 of for general questions please contact the Division
of Small Masulacturers International ond Consumer Assistance at fes 107} free number (800} 638~
2041 or (2401 270-313¢ or at f1s Internet address

i wye dda.goviedrisindusuysuppryindes umi.

Sincerely yours,

Wsriam C oot

Miriam C. Provost, Ph. D.
Deputy Director Tor Bngineering
and Science Review
Office of Device Evalustion
Center for Devices and Radiolapical Tlealth
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Abstract

Use of gauze sponges that have been embedded with
passive radio frequency identification (RFID) tags pre-
sents a high probability of reducing or eliminating in-
stances of gossypiboma, or retained surgical sponge.
The use of human counts during surgical operations,
especially during instances where unexpected or emer-
gency events occur, can result in errors where surgical
instruments, most often gauze sponges, arc retained
within the patient’s body, leading to complications at a
later date. Implementation of an automatic inventory
record system, for instance, RFID, may greatly reduce
these incidences by removing the human factor and
would improve patient safety by climinating the current
sponge count protocol. Experiments performed by
placing RFID-labeled sponges within an animal and
removing them have demonstrated that tags are at least
partially rcadable inside the body cavity and fully
readable once removed, suggesting the possibility of an
automated sponge count system pending further devej.
opment of this technology.

Key words: Laparotic sponge -~ Gossypiboma —
RFID — Automated inventory

The importance of ensuzing the removal of all forelgn
bodies from g patient after surgery can not be aver-
stated, Retention of surgical {nstrumentation, most of-
ten surgical’ sponges, imside body tissues s an
inconvenienca for the patient at best and can lead to
severe physiologic consequences in extreme cases, Most
operating roqus use a couny of sponges, sharps, and
instruments tg prevent this ocgurrence, but in the heat of
surgery, especially when unforgseen circumstances oconr
during an operation that require emergency measures to
be taken, mistakes can and do happen. These oceasional

Correspondence to; B. Jones

mistakes in the sponge count, while rare, can result in
both physical harm to the patient and damage to the
surgeon via consequential malpractice suits. Further-
more, the sponge count protocol itself bas been impli~
cated as a hazard to patient safety [1}.

The long-term objective of this research is the
development of a radio frequency identification (RFID)
system embedded within surgical sponges that will allow
for a fast and accurate count during surgical operations.
The overall objective of this system would be to elimi-
nate errors in the sponge count by removing the buman
error factor and applying an automated, non-line-of-
sight inventory system. RFID’s power to inventory un-
ique frequency signals for multiple items as well as the
removal of the line-of-sight requirements of other tech-
nologies (i.e., barcodes) gives this technology the po-
tential to meet the requircments of the surgical
environment.

A recent study has estimated that as many as 1 in
1000-1500 surgeries worklwide may result in a retained
purgica] instrument [2}. When a retained surgical sponge
is involved, the result is a generalized group of symp-
toms called gossypiboma, which includes development
of abscess or granuloma around the sponge ltself. A
majority of hospitals use some form of sponge, sharps,
and instrument count to prevent this, but no standard-
ized methad exists, In many cases the count procedure is
defined by the individuq{ hospital andy is frequently
amitied in cases of emergency or transvaginal surgery or
for vaginal deliveries, Any number of fagtors can con-
tribute to this possibility, including but pot limited to
surgical packs unsed during fasclal clogure, hurried
counts 8t the end of Jopg operations [3], emergency
surgerles, or surgeries w?ere complicatigns arise over
the course of the procecdings [2].

Typically, surgical sponges are embedded with
radiopaque strips, allowipg them to be visualized by
postoperative X-ray. However, while thig has reduced
gossypiboma, it has not climinated it. In gne study 3 of
29 cases in which X-ray was used to scpeen for radi-
opaque sponges Yesulted in a false negative [4]. More




importantly, these X-rays must be performed postop-
eratively, meaning that axy sponges discovered must be
removed via a second operation, exposing the patient to
an even larger degree of risk for infection or trauma.

Accurate data regarding incidents of retained surgi-
cal instrumentation from surgery is difficult to discover,
The Joint Commission for Accreditation for Healthcare
Organizations (JCAHO) policy mentions that instances
of “unintentionally retained forcign body without major
permanent Joss of function” do not require reporting.
This leads to a gross underestimation of the incidents
and incurred costs of retained surgical instruments,
confounding efforts to compile numbers regarding them,
Publisbed popular press studies Iist worldwide surgical
instrament retention rates ranging between 1 in 15,000
operations to as many as 1 in 100 operations. Of thess,
roughly two thirds consist of incidents of retained sur-
gical sponges.

Presentation of gossypiboma is either acute or de-
layed, with acute symptoms resulting in abscess or
granuloma and delayed symptoms resulting typically in
adhesion formation and encapsulation, resulting in a
subacute intestinal obstruction months or even years
after the initial operation [3]. In some extreme cases,
complications have been observed including perforation
of the bowel, sepsis, and, in very rare instances, death
[2}.

RFID systems use individual transponders, typi-
cally referred to as tags, which emit a specific identi-
fication signal. Nearby antennae emit radio waves that
are absorbed by the tag, converted to electrical energy,
and then re-emitted at the tag's specific frequency [5).
These frequencies are then read by the antenmae, cre-
ating an active inveatory of each item read by the
system {6, 7). This inventory information is then usable
by & variety of middleware applications, opening op-
tions for IMS, portal checkpoints, logistics, and access
control systems.

An RFID sponge system would reduce gossypiboma
by using a small handheld device to perform an auto-
mated count of inventoried sponges before, during, and
after the operation, minimizing human error in surgical
tool counts, and allowing for immediate discovery and
retrieval of surgical sponges within the peritoneam.

A recent study performed by researchers at Stanford
presented encouraging results for the application of
RFID technology in surgical settings {8). In a double-
blind test involving RFID-embedded gauze sponges,
surgeons were able to detect and remove sponges hidden
within the abdominal cavity using a simple handheld
device. Both the wand and sponge were created by
ClearCount Medical Solutions (Pittsburgh, PA).

Materials and methods

The first objective of ous study, testing the current RFID technology’s
ability 1o function withia the requirements of an operating room set-
ting, consisted of a series of sxpetiments involving submersion of
RFID tags ro body fluids {primarily water). Tags were affixed with
standard adhesive to the consumer-bought gauze sponges and sub-
merged in water to test for tag readability when wet. Omce that
information had been obtained, the next objective was to design &

prototype “smart sponge."” Issues that needed to be addressed during
this step inchuded jdenSfying the existing RFID tag/reader combina-
tion which resulted in the desired atcuracy and determsming oplimum
placement of the RFID tags on the sponge surface for optimum
readability and resist to mechanical stress. A bly of this pro-
totype was tested by placing the RFTD-labeled surgical sponges within
the abdominal cavity of a outhanized pig cad: and then retest
readability upon removal.
Once ail of these objectives are met, the entire system will be
bled for final 1 | confirmation of funcbon and fine-
fuping via imp} lated or actual op

tation iz 2 si ing theatre,

Results

The initial experiment indicated that water would prove
to be the primary obstacle to overcome for project
success. While the porcine test resulted in positive read
rates when the sponge was placed inside the body cavity
and removed, full submersion or the sponge into water
caused much more disruption in reads. Specifically, the
read range seemed to be reduced sharply from an
average of 18 20 in. between the reader and sponge to 4-
6 in. as a result of full submersion and removal, along
with a slight decrease in overall tag readability.

Experiments comparing performance with labels on
the exterior of the sponge versus embedded showed a
much better performance for tags on the outside of the
sponge, presumably as a result of the removal of the
intervening layer of liquid between reader and sponge.
Additional testing demonstrated a positive correlation
between this relationship. Initial concern arose from the
possibility of separation of the RFID tag from the
sponge, but further testing has shown this to be unlikely.
Any weakening of the adhesive can be compensated for
in later prototypes through use of water-resistant
adbesives and/or through printing the RFID antenna
directly onto the sponge itself.

Release of second-generation RFID technology
{Gen 2) during the testing phase of our study opened the
possibility for utilization of more rugged RFID tran-
sponders in the smart sponge system. Gen 2 technology
features better range along with 8 more consistent read
rate and resistance to various factors that hinder RFID
read accuracy (such as water). In actual practice, this
translated into a greatly increased read accuracy, even
with the tag placed inside of the sponge.

One initial goal of the project was to allow read-
ability of the RFID tags through a patient’s skin, thus
allowing mobile RFID readers to be used to locate
missing sponges within a patient’s body cavity. No
Generation 1 RFID tags that were tested were capable
of fulfilling this criterion. However, upon repeating the
experiment with Gen 2 technology, tags were read
effectively and accurately while in the pig’s body cavity
through the intervening layer of skin, Additional testing
will be required to determine an accurate faiture rate for
these devices, but initia) results suggested that, in many
cases, this failure rate may be extremely low.

X-rays taken of sponges embedded with RFID tags
were clearly visible because of the highly metallic con-
tent of the antenna inks. Thus, if an RFID tag is dam-
aged or otherwise rendered unreadable, they should be
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able to perform the same task as the rediopaque-labeled
sponges until such time as RFID technology improves
to allow for 100% reliable location within the patient’s
body cavity.

Discussion

Early experimental results strongly suggest that current
RFID technology can be used to inveatory surgical
sponges accurately during an operation and with mini-
mal human error, Specifically, Gen 2 Alien Squigple T
Tags (Morgan Hill, CA) have repeatedly demonstrated
a 99% read accuracy when wet, even when submerged
within water for up to an hour. In addition, these tags
demonstrated the ability to be read with a reliable level
of accuracy through the skin of a patient, even while wet
from blood. .

Given these data, an RFID sponge inventory system
can be envisioned wherein each sponge is read entering
the OR, as it is being placed within the patient, and
finally at the end of the operation itself. A list of each
sponge’'s 1D number from the beginning of the operation
and at the end could be compared, with any discrep-
ancies visible immediately. If a sponge is missing, the
patient’s body can then be scanned with the same
handheld RFID reader to locate the approximate loca-
tion of the tag within the patient’s body. If for some
reason the tag can not be located, the metallic ink used
for printing the RFID antenna will allow for tag iden-
tiication via X-ray, much like the currently used radi-
opaque strips. With a high enough level of
sophistication, this system can be fine tuned to a level of
accuracy where the human sponge count will not be
necessary, as the automated inventory system will be
more accurate and free of human bias. This will result in
an overall increase in efficiency for the operating room
and an increase in patient safety.

The immediate reduction in gossypiboma cases
would result in an increase in patient safety and cffi-
ciency in the OR and a reduction in malpractice suits for
the medical community at large. Any sponges that are
left within a patient would be identified immediately,
allowing retrieval before the surgeon closes up, thus
eliminating the need to perform a second operation to
retrieve the sponge. Moreover, there would be a direct
benefit for the surgeon because the operating room
would be more efficient because of the elimination of
leagthy counts and recounts at the end of each opera-

tion. A reduction in the number of miscounts would also
reduce the need to X-ray the site of the operation to
locate the sponge, decreasing the amount of time spent
on this tedious task and minimizing the patient’s radi-
ation exposure.

An RFID reader such as the MC-%3000G (Symbol
Technologies, now part of Motorola), which was used
for this study, typically costs $5000. Estimates indicate
that the cost to place an RFID tag onto a surgical
sponge during the manufacturing process would be
negligible. As such, the $5000 price tag should be rep-
resentative of the cost of a basic RFID system for
sponge identification in the operating room. When
compared to the 2 million doflars in indemnities paid to
patients with retained surgical sponges during a seven-
year period {4, the financial benefits for hospifals be~
come clear.

Once the necessary technology is developed and
further testing completed, the smart sponge system
should be capable of fulfilling this requirement. In
addition, a similar methodology can be used to radio-
label other surgical instruments. With all of the surgical
tools in an operating room tagged by RFID, it will re-
quire only a small step on the part of hospital organizers
to braoch into an RFID-managed inventory control
system, smart shelf technology, real-time location sys-
tems, and numerous other applications.
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